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ABSTRACT 

This invention is related to coated Springs. More particu 
larly, this invention is a coated Spring having a coating that 
is a dual heat shrinkable material. Further, a method for 
producing a coated Spring with Sealed ends or Sealed capped 
ends using the same dual heat shrinkable material. 
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FIG. 7 1 OO 

/ 
102 

Providing a wire spring material 
and a protective coating material 

O 104 Winding the wire spring material 
and the protective coating material 

in the some orientation 

1 O6 
Threading the wire spring material 
into the protective coating material 

e 108 Leaving first and second portions 
of the protective coating material 
extending a length beyond each 
end of the wire spring material 

11 O 
Heat shrinking the protective 
coating material and the 
wire spring material and 

sealing the ends 
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FIG. 8 
2OO 

2O3 
Providing a wire spring material 
and a protective coating material 

2O5 
Subjecting the wire spring material 
inserted into the protective coating 
material to a first heat shrinking 

2O7 
Winding the wire spring material 

and the protective coating 
material & stress relieving 

209 
Attaching a length of protective 
coating material at each end 
of the wire spring material 

211 
Subjecting the spring to 
a second heat shrinking 

sealing the ends. 
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COATED SPRING AND METHOD OF MAKING 
THE SAME 

0001) This application claims the benefit of U.S. Provi 
sional Application No. 60/298,739, entitled COATED 
SPRING AND METHOD OF MAKING THE SAME, filed 
Jun. 15, 2001, and is incorporated herewith by reference in 
its entirety. 

FIELD OF THE INVENTION 

0002 This invention is related to coated springs. More 
particularly this invention is related to a coated Spring 
including a dual heat-shrinkable material and a method for 
making a coated Spring having a dual heat-shrinkable mate 
rial. 

BACKGROUND OF THE INVENTION 

0.003 Springs are well known and widely used. One 
application where Springs are often used is in fluid and 
media transfer, Such as in coupling valves for biasing the 
Valves into an open and closed position, for example, in 
Semiconductor processing. Springs are employed in many 
types of environments, Such as chemically hostile environ 
ments. Often when used in chemically hostile environments, 
it is important that a Suitable protective coating be used to 
prevent corrosion of these Springs. Typically, protective 
coating materials have been used to protect Such Springs 
from extreme environments. In the past, these protective 
coatings have been applied to a formed Spring by Spraying 
or dipping techniques. However, Such methods have pro 
duced springs with non-uniform coatings, poor annealing 
between the Spring and its protective coating material, 
possible connected coils, and moisture trapped between the 
Spring and the inner Surface of the protective coating mate 
rial. 

0004 U.S. Pat. No. 3,711,917 to Baumgras produced a 
coated Spring which included a heat-shrinkable protective 
material. Here, a metal wire inserted into its protective 
material is formed as a unit into the desired Spring confor 
mation. Following formation of the Spring, a heating ele 
ment moves from one end to the other end, thereby pro 
gressively heat Shrinking the Spring to completion. 
Baumgras Says in this way, the increased temperature 
achieves Spring temper, relieves the StreSS of the now formed 
“half-hard” Spring material, expels moisture, and Simulta 
neously shrinks the protective material to Snugly encompass 
the Spring material. However, Baumgras presents other 
problems where a Spring is not properly coated at its ends, 
and pin holes may form at the exposed ends. Further, as the 
Spring is coiled after formation the ends may be damaged by 
tooling during the coiling process. 
0005 Therefore, there is a need to produce a spring with 
a protective coating where the ends of Such Spring are 
properly coated, and where the coated Spring may be easily 
formed without damage to the protective coating. 

SUMMARY OF THE INVENTION 

0006. In accordance with the present invention, the above 
and other problems were Solved by providing a coated 
Spring and a method for making a coated Spring, where a 
dual heat shrinkable protective coating material is used. 
0007. In one embodiment of the present invention, a 
coated Spring includes an inner wire Spring material, and an 
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outer protective coating material made of a dual heat Shrink 
able material, wherein the dual heat Shrinkable material has 
an inner layer and an outer layer, wherein the inner layer has 
a material with a lower heat resistance than the material of 
the outer layer. The coated Spring includes first and Second 
ends each having the dual heat Shrinkable material providing 
Sealed end portions. 

0008. In another embodiment of the present invention, a 
method for making a coated Spring includes providing a wire 
Spring material and a protective coating material composed 
of a dual heat Shrinkable material, wherein the dual heat 
Shrinkable material has an inner layer and an Outer layer, 
wherein the inner layer has a material with a lower heat 
resistance than the material of the outer layer. The protective 
coating material and the wire Spring material are wound in 
the Same orientation. The wound wire Spring material is 
threaded into the wound protective coating material Such 
that the protective coating material has a first end portion 
and a Second end portion extending a length beyond a first 
and Second end of the wire Spring material to be formed as 
Sealed end portions for the coated Spring ends, respectively. 
The wire Spring material threaded into the protective coating 
material is heated, thereby shrinking the protective coating 
material to the wire Spring material. A Seal is produced 
between the protective coating material and the wire Spring. 
At the ends, the heat Shrinking Seals the first and Second ends 
of the coated Spring at end portions made of the dual heat 
Shrinkable protective coating material portions extended 
beyond the ends of the wire Spring material. 

0009. In yet another embodiment of the present inven 
tion, a method for making a coated Spring includes providing 
a wire Spring material and a protective coating material of a 
dual heat shrinkable material, wherein the dual heat Shrink 
able material has an inner layer and an Outer layer, wherein 
the inner layer has a material of a lower heat resistance than 
the material of the outer layer, and sliding the wire Spring 
material into the dual heat shrinkable protective coating 
material. Together the wire Spring material and the protec 
tive coating material are Subjected to a first Shrinking where 
the protective coating material is Sealed to the wire Spring 
material. After the wire Spring material and protective coat 
ing material are Sealed together by heating, they are wound 
to form the Spring configuration, and the coated Spring is 
then StreSS relieved by heating. A length of protective 
coating material is attached at each end of the coated Spring 
to cover each end and is extended a length beyond each end 
to later be formed as end caps for the coated Spring. The 
Spring is Subjected to a Second heat Shrinking wherein the 
Second heat Shrinking Seals the ends of the coated Spring as 
Sealed end portions or end caps made of the dual heat 
Shrinkable material. 

0010. An advantage of the present invention provides a 
coated Spring with excellent chemical resistant and heat 
resistant properties where the ends of the coated Spring are 
properly Sealed. Further, the method of the present invention 
allows for a more convenient way to produce a coated Spring 
without damaging the protective coating intended for Such a 
Spring. 

0011. These and other various advantages and features of 
novelty, which characterize the invention, are pointed out in 
the following detailed description. For better understanding 
of the invention, its advantages, and the objects obtained by 
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its use, reference should also be made to the drawings which 
form a further part hereof, and to accompanying descriptive 
matter, in which there are illustrated and described specific 
examples of an apparatus in accordance with the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012 Referring now to the drawings in which like ref 
erence numbers represent corresponding parts throughout: 
0013 FIG. 1a represents a side view of one embodiment 
for a coated Spring in accordance with the principles of the 
present invention. 
0.014 FIG.1b represents a perspective view of the coated 
spring in FIG. 1a. 
0.015 FIG. 1c represents a front view of the coated spring 
in FG 1a. 

0016 FIG.2a represents a side view of another embodi 
ment for a coated Spring in accordance with the principles of 
the present invention. 
0017 FIG.2b represents a perspective view of the coated 
spring in FIG. 2a. 
0.018 FIG.2c represents a front view of the coated spring 
in FIG. 2a. 

0.019 FIG.3 represents a partial cross-sectional view of 
an embodiment for a coated Spring in accordance with the 
principles of the present invention. 
0020 FIG. 4 represents a partial cross-sectional view of 
another embodiment of a coated Spring in accordance with 
the principles of the present invention. 
0021 FIG. 5 represents a schematic diagram of an 
embodiment of a method for coating Springs in accordance 
with the principles of the present invention. 
0022 FIG. 6 represents a schematic diagram of another 
embodiment of a method for coating Springs in accordance 
with the principles of the present invention. 
0023 FIG. 7 represents a block flow diagram of an 
embodiment for a method of making a coated Spring in 
accordance with the principles of the present invention. 
0024 FIG. 8 represents a block flow diagram of another 
embodiment for a method of making a coated Spring in 
accordance with the principles of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

0.025 In the following description of the illustrated 
embodiments, reference is made to the accompanying draw 
ings that form a part hereof, and in which is shown by way 
of illustration of the embodiments in which the invention 
may be practiced. It is to be understood that other embodi 
ments may be utilized as Structural changes may be made 
without departing from the Spirit and Scope of the present 
invention. 

0.026 FIGS. 1-2 illustrate exemplary embodiments for a 
coated spring 10. Particularly shown in FIGS. 1-2, springs 
employed in accordance with the present invention are used 
in coupling valves for biasing the valves into an open and 
closed position for fluid and media transfer applications, 
Such as Semiconductor processing. Preferably, these Springs 
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may not be more than 2.5 inches in diameter and 4-5 inches 
in length. However, these dimensions are merely exemplary 
as other diameters and lengths may used. Further, the 
orientation and pitch of a Spring in accordance with the 
present invention may vary as appropriate for its application. 
0027. As best shown in FIGS. 1b and 2b, the coated 
springs 10 and 10' include a first sealed end 32, 32' and a 
Second Sealed end 34, 34'. An outer protective coating 
material 21, 21" is formed and Sealed over an inner wire 
spring material 23, 23". FIGS. 1a and 2a show the inner wire 
spring material 23, 23' for illustration purposes only. It will 
be appreciated the ends 32, 32' and 34, 34' are covered with 
an outer protective coating, Such as 21, 21", after manufac 
ture and during use. The Outer protective coating material 
21, 21" may be made of a dual heat shrinkable material that 
includes a first outer layer 48 (shown in FIG. 3) possessing 
excellent chemical and heat resistant properties, and a Sec 
ond inner layer 49 that is less heat resistant than the outer 
layer 48 (also shown in FIG. 3). 
0028. One example of an outer protective coating mate 
rial may be the dual heat shrink material produced by the 
company ZEUS, where the outer protective coating material 
21 may be a tube made of materials. Such as polytetrafluo 
roethylene (PTFE) for the outer layer 48 and fluorinated 
ethylenepropylene (FEP) for the inner layer 49. However, 
these materials are merely exemplary and other materials 
may be used that possess Suitable properties for an outer 
protective coating material 21. 
0029. The inner wire spring material 23 may be made of 
metal. Preferably, the inner wire spring material 23 is a 
coiled Spring. More preferably for the inner wire Spring 
material 23, a metal should be used which also has excellent 
StreSS relieving or annealing properties with the outer pro 
tective coating material 21. Preferably, Stainless Steel can be 
employed for the inner wire Spring material 23. However, 
the present invention is not limited to StainleSS Steel, as other 
materials may possess the same or better StreSS relieving 
properties Suitable for the inner wire Spring material 23. 
Lengths 15a and 15b of the coated spring 10 illustrate 
varying exemplary lengths that are possible for the coated 
spring 10. 

0030. As mentioned above, FIG. 3 illustrates the first 
Sealed end 32 of the coated Spring 10 in partial croSS Section. 
The coated Spring 10 can be seen having the inner wire 
Spring material 23 and the Outer protective coating material 
21. Further, the outer protective coating material 21 includes 
an inner layer 49 and an outer layer 48. As can be seen in 
FIG. 3, the outer protective coating material 21 is provided 
with the first end 12 having a portion 51 that extends a length 
50 past a second end 19 of the inner wire spring material 23. 
FIG. 3 also illustrates that the first end 12 of the outer 
protective coating material 21 is sealed 55 with the wire 
spring material 23 at portion 51. It will be appreciated that 
the portion 51 may have a length 50 extending beyond the 
second end 19 of the inner wire spring material 23, and will 
be sealed with the second end 19. 

0031 FIG. 3 illustrates the inner layer 49 seals and 
covers the second end 19 where the outer layer 48 resides 
externally and is exposed to the outer environment. When 
the Outer protective coating material 21 is Subjected to heat 
Shrinking, the inner layer 49 of the protective coating 
material 21, which has a lower heat resistance, melts the 
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protective coating material 21 to the inner wire Spring 
material 23 forming a Seal with the wire Spring material 23. 
The outer layer 48 possesses excellent chemical resistance 
properties suitable for protection of the spring 10. Similar 
Structure and Sealing would be employed for the first end 
(not shown) of the wire Spring material, thereby achieving a 
coated Spring with ends that are properly Sealed. 
0.032 FIG. 4 shows another embodiment of a coated 
Spring in partial croSS Section illustrating a first Sealed end 
332 of the coated spring 300. In an alternative where a 
coated Spring 300 contains exposed ends after a first heat 
shrinking, the second end 319 of the wire spring material 
323 is capped with an attached length of dual heat shrinkable 
material as an end cap 359. The end cap 359 would be of a 
material making up an inner layer 349b and outer layer 348b 
Similar to a dual heat shrinkable material above. An end cap 
359 may be attached and sealed to cover and protect any 
exposure of both a first end (not shown) and second end 319 
of the wire spring material 323 and extend a length 350 
beyond the ends of the wire spring material23. As illustrated 
in FIG. 4, after a second heat shrinking, a sealed end 332 
includes the end cap 359 sealed with the second end 319 of 
the wire Spring material 323, and has an overlapping region 
360 where the second dual heat shrinking overlaps and 
partially covers the first dual heat Shrink coating. AS shown 
in FIG. 4, the coated Spring may have a greater thickness at 
the ends where the end caps are formed. The end cap 359 
together with the first dual heat shrink coating 348a, 349a 
form the complete protective coating material for the wire 
Spring material. Similarly, the first end may be sealed with 
an end cap 359 as above; thereby producing sealed ends. 
0.033 FIG. 5 shows an exemplary schematic of one 
embodiment of a method 100 for making a coated spring 10. 
A wire Spring material 23 is separately wound, and a 
mandrel 80 is cleaned. FIG. 5 illustrates the winding of the 
protective coating 21 on the mandrel 80. The wire spring 
material 23 is shown being threaded into the wound protec 
tive coating material 21. A conformation is formed where the 
wire Spring material 23 is completely inserted into the 
protective coating material 21 and the protective coating 
extends a length (shown in FIGS.3) beyond each of the ends 
17 and 19 of the wire spring material 23. A heat source 90 
is used to heat Shrink the protective coating material 21 to 
Seal the protective coating material 21 to the wire Spring 
material 23, where the ends 17 and 19 of the wire spring 
material 23 are Sealed forming an example of coated Spring 
ends 32, 34. The heat application can also StreSS relieve the 
coiled wire Spring material 23. 
0034 FIG. 7 outlines the method 100, illustrated in FIG. 
5, for making a coated Spring 10 in the present invention. A 
wire Spring material 23 and a protective coating material 21 
that may be a tube made of a dual heat shrinkable material 
are provided and wound in the same orientation 102, 104. 
After the wire Spring material 23 and the protective coating 
material 21 are wound into a Spring configuration, the wire 
Spring material 23 is threaded into the protective coating 
material 21 by winding the wire Spring material 23 into the 
protective coating material 21 in Step 106. AS the orientation 
of the wire Spring material 23 and the protective coating 
material 21 are the same, the wire Spring material 23 may be 
insertable into the protective coating material 21. 
0035. The threading of the wire spring material 23 into 
the protective coating material 21 is performed where the 
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first end 17 of the wire spring material is wound into the 
protective coating material 21 towards a Second end 14 of 
the protective coating material 21 until a second end 19 of 
the wire spring material 23 is flush with a first end 12 of the 
protective coating material 21. Overlap of the protective 
coating material 21 at both ends of the coated Spring 10 is 
achieved by employing a protective coating material 21 
having a length greater than a length of the wire Spring 
material 23. 

0036 When the second end 19 of the wire spring material 
is flush with the first end 12 of the protective coating 
material 21, the wire spring material 23 is further threaded 
into the protective coating material 21 such that a length 50 
of the protective coating material 21 is left to extend beyond 
the second end 19 of the wire spring material 23 in step 108. 
Alength of at least 0.5 inches may be left extended over each 
of the ends 17, 19 of the wire spring material 23 as in step 
108. A length of at least 0.5 inches is exemplary, as other 
lengths may also be used. Further, as a length of the 
protective coating material 21 at the Second end 14 may be 
considerably longer than the first end 17 of the wire spring 
material 23 after threading, the protective coating material 
21 may need to be cut shorter So as to leave a proper overlap 
length, such as length 50 in FIG. 3. 
0037. The wire spring material 23 and protective coating 
material 21 are Subjected to heat shrinking thereby Sealing 
the protective coating material 21 to the wire Spring material 
23 in step 110. The heat shrinking may last up to 2 minutes, 
45 seconds at a temperature of 660 F. Further, the heat 
Shrinking can also StreSS relieve the wire Spring material 23. 
However, these conditions are merely exemplary. An end 
portion 55 of the protective coating material 21 is formed as 
the dual heat shrink material has an inner material 49 less 
heat resistant than the Outer material 48 allowing the pro 
tective coating material 21 to Seal to the wire Spring material 
23. 

0038. The ends 32, 34 of the coated spring 10 may be 
trimmed as needed to leave a length of 0.10-0.15 inches 
beyond each of the ends of the wire spring material 23. The 
outer and inner materials 48, 49 may be PTFE and FEP, 
respectively. However, any Suitable materials could be 
employed that possess Similar properties. The wire Spring 
material 23 is preferably a stainless Steel material having 
excellent StreSS relieving or annealing properties, but this is 
only exemplary and other metals may be used as long as the 
StreSS relieving properties are Suitable. 

0039 FIG. 6 shows an exemplary schematic of another 
embodiment for a method 200 (FIG. 8) for making a coated 
spring. Preferably the coated spring formed by the method 
illustrated in FIGS. 6 and 8 is similar to the coated spring 
of FIG. 4. A wire spring material 23, a dual shrinkable 
protective coating material 21, and a mandrel 80 are cleaned. 
FIG. 6 illustrates a wire spring material 23 that is to be 
inserted into a protective coating material 21 that may be in 
the form of a tube, Such as a Straight cylindrical tube. A heat 
Source 90 is used to heat shrink the protective coating 
material 21 onto the wire Spring material23. The wire Spring 
material 23 with its protective coating material 21 Sealed 
thereon is then Subjected to tooling, using an instrument 
such as a mandrel 80, so as to wind the coated spring 10 into 
a Spring conformation. The coated Spring 10 is then StreSS 
relieved, Such as by heating. It will be appreciated that other 
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methods also may be suitable for stress relieving. Ends 17, 
19 of the wire spring material 23 may be exposed by the 
tooling during the coiling process. End caps 59 of a dual heat 
shrink material are attached to the ends 17, 19 of the wire 
Spring material 23. A Second heat Shrinking is performed 
with the heat source 90 to heat shrink the end caps 59, 
thereby covering and sealing the ends 17, 19 and forming 
completely coated spring ends 32, 34. Preferably, the end 
caps 59 extend a length, such as length 350 (FIG. 4) beyond 
the ends 17, 19 of the wire spring material 21, and may 
overlap the dual heat shrinkable material from the first heat 
shrinking. As shown in FIGS. 4 and 6, the coated spring 
may have a greater thickness at the ends where the end caps 
are formed. 

0040 FIG. 8 outlines another embodiment of a method 
200 for making a coated spring 10 in the present invention. 
As above in FIG. 6 a wire spring material 23 and a 
protective coating material 21 made of a dual heat Shrink 
material are provided 203. Further the wire spring material 
23 is inserted into the protective coating material 21 before 
being wound. The wire Spring material 23 inside the pro 
tective coating material 21 is Subjected to a first heat 
Shrinking Sealing the wire Spring material 23 and the pro 
tective coating material 21 in step 205. 
0041. The coated spring 10 is then wound into a spring 
configuration and the coated spring 10 is stress relieved 207. 
The ends 17, 19 of the wire spring material 23 may be 
exposed at this point. Therefore another length of dual heat 
Shrinkable protective coating material 21 is attached at both 
ends 17, 19 of the wire spring material 23 in step 209 as end 
caps as described above. Preferably, a length of 1.0 inches 
is attached at each of the ends 17, 19 of the wire spring 
material 23 where a length at least of 0.5 inches is left 
extended past each of the ends of the wire Spring material 
having the protective coating 321 applied thereon after a 
second heat shrinking (211 below). However these lengths 
are exemplary and other lengths may be used as appropriate 
for the application. 
0042. The ends 17, 19 may be inserted into the end caps 
having the length of dual heat shrinkable material. The 
coated Spring 10 is Subjected to a Second heat Shrinking 211 
where the ends 17, 19 are Sealed and capped having a length, 
such as length 350 in FIG. 5, of protective coating material 
attached, thereby forming an example of coated Spring ends 
32, 34. In this configuration, the end caps and the first 
protective coating form a Spring that is completely coated 
and sealed with the protective material. Therefore, if any 
damage were to occur to the coating at the coated Spring 
ends 32, 34 from being wound after the first heat shrinking, 
the Subsequent heat shrinking would repair any damage to 
the coating of the Spring. 

0043. This method 200 may be more useful for manu 
facturing Springs having longer lengths, a higher number of 
coils, and a smaller diameter (FIG. 2a-c). The ends 17, 19 
may also be capped employing injection molding and dip 
ping techniques. However, Similar shortcomings as indi 
cated above may be encountered by employing Such alter 
natives. 

0044 Similarly as above, the first and second heat shrink 
ing may last up to 2 minutes, 45 seconds at a temperature of 
660 F. However, these conditions are merely exemplary. 
The Sealed end portions of the protective coating material 21 
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are formed with the dual heat shrink material having an inner 
layer 49 with a material that is less heat resistant than the 
outer material of the outer layer 48. The end caps may be 
trimmed as needed to leave a length of the outer protective 
coating material of 0.30-0.60 inches beyond each of the wire 
spring material ends 17, 19. These lengths are merely 
exemplary as other lengths may also be used. AS defined 
above, the outer and inner materials, Such as 348a, 349a and 
the end caps 348b, 349b may be PTFE and FEP, respec 
tively. However, any suitable materials could be employed 
that possess Similar properties. The wire Spring material 323 
is preferably a stainleSS Steel material having excellent 
annealing properties, but this is only exemplary and other 
metals may be used as long as the annealing properties are 
Suitable. 

004.5 The advantages provided by the present invention 
include a coated Spring where the ends are properly Sealed. 
Further, the employment of a dual heat shrink material 
allows the coated Spring to possess excellent chemical and 
heat resistant properties in its outer material while Still 
allowing the inner layer to melt and form a Seal at each end 
of the Spring. This way the protective material of the coated 
Spring would not be Subjected to pin holes. Further, by heat 
Shrinking after the forming the Spring configuration allows 
for a more convenient and improved method of making a 
coated Spring where the protective coating material is not 
damaged. 

0046 Having described the embodiments of the present 
invention, modifications and equivalents may occur to one 
skilled in the art. It is intended that such modifications and 
equivalents shall be included with the Scope of the invention. 

We claim: 
1. A coated Spring, comprising: 
a coiled Spring including a first end and a Second end; 
a protective coating disposed over Said coiled Spring, Said 

protective coating being formed over and Sealed with 
Said coated Spring, Said protective coating including an 
Overlapping portion having a length extending beyond 
each of Said first end and Said Second end of Said coiled 
Spring So as to completely cover and Seal with Said 
coiled Spring, and 

Said protective coating including an inner layer and an 
Outer layer, Said outer layer being resistant to chemicals 
and heat, Said inner layer in contact with Said coiled 
Spring and being less resistant to heat than Said outer 
layer and being Sealable with Said coiled Spring. 

2. A coated Spring according to claim 1, wherein Said 
coiled Spring is constructed of a metal material being StreSS 
relievable and annealable with other materials upon Subject 
to heat. 

3. A coated Spring according to claim 2, wherein Said 
coiled Spring is constructed of a Stainless Steel material. 

4. A coated Spring according to claim 1, wherein Said 
protective coating and Said portions of Said protective coat 
ing being constructed of a dual heat Shrinkable material. 

5. A coated Spring according to claim 1, wherein Said 
inner layer being constructed of fluorinated ethylenepropy 
lene. 

6. A coated Spring according to claim 1, wherein Said 
outer layer being constructed of polytetrafluoroethylene. 
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7. A coated Spring according to claim 1, wherein Said 
protective coating being a tube having an opening longitu 
dinally extending therethrough and including a length 
greater than a length of Said coiled Spring, Said greater length 
being Said overlapping portions of Said first and Second ends 
of Said coiled Spring. 

8. A coated Spring according to claim 1, wherein Said 
overlapping portions of Said protective coating being Sepa 
rately attached end caps disposed at Said first and Second 
ends of Said coiled Spring, Said end caps being Sealable with 
Said ends of Said coiled Spring. 

9. A coated Spring according to claim 8, wherein Said end 
caps disposed at Said ends of Said coiled Spring forming a 
coated Spring with a thickness at Said ends being greater than 
a thickness between Said ends. 

10. A coated Spring according to claim 1, wherein Said 
length of Said overlapping portions extending beyond said 
ends of Said coiled Spring being at least 0.5 inches. 

11. A method for making a coated Spring, comprising: 
providing a wire Spring material and a protective coating 

material, Said protective coating material being a tube 
of an inner layer and an outer layer and being greater 
in length than Said wire Spring material, Said protective 
coating having an opening longitudinally extending 
therethrough; 

winding Said wire Spring material and Said protective 
coating material in a same orientation; 

threading Said wire Spring material into the protective 
coating material, 

leaving a length extending beyond each end of Said wire 
Spring material; 

heat Shrinking Said protective coating material onto Said 
wire Spring material; Said heat Shrinking forming a Seal 
of Said inner layer with Said wire Spring material and 
forming a protective layer with Said outer layer, 

wherein Said protective coating material completely cov 
erS and Seals with Said wire Spring material. 

12. The method according to claim 11, wherein leaving 
Said length extending beyond each end of Said wire Spring 
material including leaving a length of at least 0.5 inches So 
as to form overlapping portions at Said ends of Said wire 
Spring material. 

13. The method according to claim 11, wherein heat 
Shrinking Said protective coating including heating Said 
protective coating at about 660 C. for up to 2 minutes, 45 
Seconds. 

14. The method according to claim 11, wherein heat 
Shrinking Said protective coating including StreSS relieving 
Said coated Spring. 
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15. The method according to claim 11, further comprising 
trimming Said ends of Said protective coating material to a 
desired overlap length. 

16. A method for making a coated Spring, comprising: 

providing a wire Spring material and a protective coating 
material, Said protective coating material being a tube 
of an inner layer and an outer layer, Said protective 
coating having an opening longitudinally extending 
therethrough; 

heat Shrinking Said protective coating material onto Said 
wire Spring material; Said heat shrinking forming a Seal 
of Said inner layer with Said wire Spring material and 
forming a protective layer with Said outer layer; 

winding Said protective coating material with Said wire 
Spring material threaded therein; 

attaching a portion of a protective coating material at each 
exposed end of Said wire Spring material, Said portions 
including an inner layer and an outer layer; and 

performing a Second heat shrinking of at least Said por 
tions of a protective coating material onto Said ends of 
Said wire Spring material; Said Second heat Shrinking 
forming a Seal of Said inner layer with Said ends of Said 
wire Spring material and forming a protective layer 
Over Said ends with Said outer layer, Said heat shrunken 
portions including a length extending beyond Said ends 
of Said wire Spring material; 

wherein Said protective coating material and Said portions 
of a protective coating material completely cover and 
Seal with Said wire Spring material. 

17. The method according to claim 16, wherein said heat 
shrunken portions extending beyond each end of Said wire 
Spring material including leaving a length of at least 0.5 
inches So as to form overlapping end caps at Said ends of Said 
wire Spring material. 

18. The method according to claim 16, wherein each heat 
Shrinking Step including heating Said protective coating and 
said portions at about 660 C. for up to 2 minutes, 45 
Seconds. 

19. The method according to claim 16, wherein heat 
Shrinking Said protective coating including StreSS relieving 
Said coated Spring. 

20. The method according to claim 17, further comprising 
trimming Said end caps to a desired overlap length of Said 
end caps over Said ends of Said wire Spring material. 


